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ABSTRACT
Caregivers (i.e., mothers and fathers) of youths with ID seem to be at a much
higher risk of having symptoms of depression than caregivers of typically developing
youths (Cantwell, Muldoon, & Gallagher, 2015; Giallo et al., 2015; Hu et al., 2010; Lee,
2013). A concurrent link has been found between parental locus of control (PLOC) and
depression; however, there is a lack of support for a longitudinal association between
these constructs among caregivers of youths with ID (Campis, Lyman, & Prentice-Dunn,
1986; Coyne & Thompson, 2011; Freed & Tompson, 2011; Lloyd & Hastings, 2009).
Researchers have hypothesized that the lack of support for a prospective relationship
between PLOC and parent depression may be due to changes in environmental factors
such as parents’ stress and social support during the time period between measurements
(Lloyd & Hastings, 2009). In the present study, it was predicted that parenting stress
would mediate the relationship between PLOC and parent depression (simple mediation
model) and parents’ perceived helpfulness of their social support would moderate the
relationship between parenting stress and parent depression within this mediation model
(moderated mediation model). The results supported the simple mediation model but did
not support the moderated mediation model. Alternative models were examined to garner
further confidence in the hypothesized simple mediation model. Results suggest
bidirectionality of the indirect effect; however, the indirect effect of PLOC on depression
was stronger than that of depression on PLOC. These findings suggest that fluctuations in
parenting stress may explain why PLOC does not seem to predict depression over time. It
is recommended that stress levels of these caregivers should be routinely monitored by
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their primary care physicians and they should be referred to mental health services if new
stressors or early signs of depression emerge.
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CHAPTER I – Introduction
A recent survey of a representative sample of the US population estimates the
prevalence of Intellectual Disability (i.e., a neurodevelopmental disorder characterized by
low cognitive and adaptive functioning; ID) among children ages 2 to 17 years to be
1.1% (CDC, 2012). This estimate translates to roughly 693,946 children currently
diagnosed with ID. This number alone is staggering, and the impact of ID becomes even
more apparent when one considers the many challenges caregivers must face when
properly caring for and supporting a child diagnosed with ID. For instance, the research
literature suggests that caregivers (i.e., mothers and fathers unless otherwise specified) of
youths with ID are at a much higher risk of having symptoms of depression than
caregivers of typically developing youths; a trend consistent across nationalities and
cultures (Azeem et al., 2013; Cantwell, Muldoon, & Gallagher, 2015; Chandravanshi et
al., 2017; Gallagher, Phillips, Oliver, & Carroll, 2008; Giallo et al., 2015; Hu et al., 2010;
Lee, 2013). For example, two studies have found that caregivers of children with ID
endorsed significantly higher depression scores than caregivers of typically developing
children with a third of the parents in these samples meeting criteria for clinical
depression (Cantwell et al., 2015; Gallagher et al., 2008). Similarly, Azeem and
colleagues (2013) found comparable rates of clinical depression (i.e., 40% of mothers and
31% of fathers met DSM-IV criteria for depression) among caregivers of children with
ID.
Unified Model of Depression
The unified model of depression advanced by Beck and Bredemeier (2016) posits
that depression is an energy conservation response to the perceived loss of a vital
1

resource (i.e., resources required to obtain the necessities of human survival such as
nutrition, nurturance, and social bonding). According to Beck and Bredemeier (2016),
these resources include “close kinships, peer groups, romantic partners, and identity
groups” and personal assets (p. 597). When a perceived loss of such a resource occurs,
negative thoughts concerning this loss are theorized to result in negative emotions (e.g.,
sadness) and maladaptive behaviors (e.g., withdrawal) as well as changes in the immune
and autonomic nervous systems that often elicit the more somatic symptoms of
depression (e.g., anhedonia, loss of appetite, and loss of energy). Beck and Bredemeier
(2016) refer to this process as the “depression program”. The unified model theorizes that
clinical depression occurs when the depression program is activated in an attempt to ease
the effects of perceived loss of one or more vital resources (Beck & Bredemeier, 2016).
Specifically, the cognitive, behavioral, and somatic symptoms experienced upon
activation of the depression program encourage the termination of all activity
nonessential to basic survival, thereby conserving energy until more favorable conditions
arise subsequent to the perceived loss (Beck & Bredemeier, 2016)
The cognitive system of the unified model functions to coordinate the other two
systems (i.e., motivational/behavioral and affective) comprising one’s personality and the
underlying biological processes (i.e., activation of the immune and autonomic nervous
systems) of these systems (Beck & Bredemeier, 2016). This cognitive system—driven by
complex schemas that incorporate the individual’s beliefs, ideas, and past experiences—
is responsible for processing all incoming information (Beck & Bredemeier, 2016; Beck
& Haigh, 2014). Three major schemas (i.e., view of the self, view of the world, and
expectations for the future) comprise the cognitive system and work together to make
2

appraisals of and determine responses to life events (Beck & Bredemeier, 2016).
Individuals with depression tend to experience a strong negative bias when processing
information about the self and others by selectively attending to and remembering
instances of negative life events while also discounting or ignoring instances of positive
life events (Beck & Bredemeier, 2016). These biases strengthen over time, and the
individual’s expectations for the future grow increasingly negative so they are less likely
to anticipate success or favorable outcomes (Beck & Bredemeier, 2016). Beck and
Bredemier (2016) argue that, while these information processing biases are exacerbated
by depression, they are also important cognitive risk factors of a depressive disorder (i.e.,
faulty cognitive processing renders the individual more vulnerable to developing
depressive symptoms over time).
Locus of Control and Depression
Considering these tenets of the unified model of depression, one might reasonably
infer that individuals possessing negative information processing biases may experience
hopelessness and a perceived lack of control over life outcomes (i.e., a more external
locus of control orientation). Specifically, as negative information processing biases
strengthen and expectations for the future grow increasingly negative, one’s perception of
control over various life events and outcomes may diminish accordingly. An individual
with low expectations for success and an externally oriented locus of control might see
little incentive to engage in adaptive behaviors if these behaviors are viewed as having
very little or no impact on life outcomes. Indeed, many studies using predominantly selfreport measures have found links between an external locus of control and higher levels
of depression symptoms in adult populations (Costello, 1982; Culpin, Stapinski, Miles,
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Araya, & Joinson, 2015; Gray-Stanley et al., 2010; Naik & Sundaramoorthy, 2016;
Senol-Durak & Gencoz, 2010). For example, Costello’s (1982) cross-sectional study
found a more external LOC to be significantly correlated with higher depression scores
among a sample of women being treated for clinical depression in an outpatient
psychiatric facility, a matched control group of female participants, and a sample of both
male and female college undergraduates. Culpin and colleagues (2015) examined a
sample of males and females from adolescence to early adulthood and found a
longitudinal relationship between a more external LOC during adolescence (i.e. at age
16) and the presence of clinical depression during early adulthood (i.e., at age 18).
Furthermore, a meta-analysis examining adults across 18 countries (e.g., Canada, United
States, Australia, Netherlands, Turkey, Mainland China, Nigeria) found a moderate
relationship (i.e., weighted mean effect size was .30) between a more external LOC and
depression symptoms (Cheng, Cheung, Chio, & Chan, 2013). Taken together, these
findings suggest that the relationship between external LOC and depression may be a
universal one extending across gender, culture, and age ranges.
Parental Locus of Control and Depression
Studies have found that parental locus of control (i.e., parents’ perceived
competence, efficacy, and control in parenting situations) is related to depression
symptoms among mothers of typically developing children and adolescents (Campis et
al., 1986; Coyne & Thompson, 2011; Freed & Tompson, 2011). Coyne and Thompson
(2011) examined mothers of preschoolers, and Freed and Tompson (2011) examined
mothers of 8 to 14-year-old children. Each of these cross-sectional studies found that
mothers reporting higher levels of depression symptoms on self-report measures also
4

reported more external PLOC (i.e., total score and PE and PC subscales) on the Parental
Locus of Control Scale (Campis et al., 1986). Similarly, there is evidence to suggest that
a more external PLOC may be associated with depression among caregivers of children
and adolescents with ID. Lloyd and Hastings (2009) examined mothers of youths with
ID and found a significant and positive concurrent relationship between PLOC (i.e., total
score) and depression (i.e. more external PLOC was associated with higher levels of
depression) (Lloyd & Hastings, 2009); however, PLOC did not significantly predict
maternal depression over time after taking into account baseline levels of depression. The
conflicting cross-sectional and longitudinal findings concerning PLOC and depression
among this population suggests that other factors may be influencing this relationship
over time. In fact, Lloyd and Hastings (2009) hypothesized that other environmental
factors not assessed by their study may be involved and future work should attempt to
elucidate their conflicting findings. For instance, increases in the availability of social
support and decreases in stress over time were hypothesized to influence the relationship
between PLOC and depression during the 18-month interval between time 1 and time 2
data collection (Lloyd & Hastings, 2009). Indeed, parenting stress has demonstrated
significant associations with PLOC and depression and social support has demonstrated
significant associations with parenting stress and depression among mothers and fathers
of youths with developmental disabilities (Cantwell et al., 2015; Giallo et al. 2015,
Hassall et al., 2005; Jones & Passey, 2004; Mitchell & Hauser-Cram, 2008), and it is the
primary goal of this study to examine what intermediary role social support and parenting
stress may play in the relationship between PLOC and depression.

5

PLOC as a Multidimensional Construct
Prior to discussing how social support and stress have been shown to be linked to
PLOC and depression, it is important to consider how PLOC should be operationalized in
future studies. The Parental Locus of Control Scale (PLOCS) is the most commonly used
measure to assess PLOC. In the original development of the PLOCS, Campis and
colleagues (1986) conducted an exploratory factor analysis resulting in the extraction of
five factors that were subsequently labeled: Parental Efficacy (PE), Parental
Responsibility (PR), Child Control of Parents’ Life (CC), Parental Belief in Fate/Chance
(FC), and Parental Control of Child’s Behaviors (PC). While the total scale was found to
have better internal consistency (α = .92) than its subscales (subscale alphas ranging from
.65 to .77), subsequent work has revealed certain subscales of the PLOCS are stronger
predictors of parent outcomes (i.e., stress and depression) than other subscales,
suggesting that PLOC may be best conceptualized as distinct factors rather than a unitary
construct. It seems that the CC and PC subscales have consistently emerged as the
strongest predictors of maladaptive parental outcomes among parents of children and
adolescents with ID (Hassall et al., 2005; Jones & Passey, 2004; Lloyd & Hastings,
2009), although it is worth noting only one of these prior studies included fathers in their
sample. The majority of these studies used shortened versions of the PLOCS that were
modified to improve the psychometric properties of the measure (Hassall et al., 2005;
Lloyd & Hastings, 2009). Results of the two studies employing modified versions of the
PLOCS suggest that the CC subscale predicts stress and depression whereas the PC
subscale predicts stress. For the purposes of this study, we are interested in replicating the
findings that the CC and PC subscales may act as the strongest predictors of stress and
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depression in a sample of caregivers (i.e., including both mothers and fathers) caring for a
broader age range of youths with ID (i.e., children and adolescents). Furthermore, we aim
to examine the factor structure of a modified version of the original PLOCS (i.e., the
Parental Locus of Control Scale-Short Form Revised) to determine if PLOC is better
conceptualized as a unitary construct (items load onto one factor) or as distinct factors
(items load onto four factors corresponding to the factors of the modified version of
PLOCS).
Potential Pathway from PLOC to Depression
Associations Between PLOC, Parenting Stress, and Social Support
Prior work has demonstrated well-established relationships between parenting
stress and depression and between social support and depression (Cantwell et al., 2015;
Weitlauf, Vehorn, Taylor, & Warren, 2014; White & Hastings, 2004). Specifically,
several studies have found significant concurrent associations between parenting stress
and depression among mothers of children and adolescents with various developmental
disabilities that often co-occur with a diagnosis of ID (Mitchell & Hauser-Cram, 2008;
Weitlauf et al., 2014). For example, Weitlauf and colleagues (2014) examined mothers of
children with autism spectrum disorder (i.e., ASD) and Mitchell and Hauser-Cram (2008)
examined mothers of adolescents with various developmental disabilities (i.e., Down
syndrome, motor impairment, and developmental delays). Both studies found that higher
levels of parenting stress were related to higher levels of depression symptoms among
mothers in their samples. Similarly, studies have found significant concurrent
associations between social support and depression among caregivers of adolescents with
ID as well as among caregivers of children and adolescents with developmental
7

disabilities (Cantwell et al., 2015; Falk et al., 2014; White & Hastings, 2004). White and
Hastings (2004) found that perceived helpfulness of social support received by caregivers
(i.e., a sample inclusive of fathers but comprised primarily of mothers) of adolescents
with moderate to severe ID was significantly and negatively correlated with parent
depression symptoms (i.e., caregivers who perceived their social support to be more
helpful reported lower levels of depression symptoms). Commensurate with these
findings, the results of two more recent studies found that higher levels of reported social
support were significantly related to lower levels of parent depression symptoms among
caregivers of children with developmental disabilities (i.e., ASD, Down syndrome, and
mixed disabilities) (Cantwell et al., 2015; Falk et al., 2014).
The research literature also indicates that stress (i.e., both parenting stress and
general stress) and social support are significantly associated with one another among
mothers of children and adolescents with ID and among caregivers of youths with
developmental disabilities that are highly comorbid with ID (Falk et al., 2014; Hassall et
al., 2005; Jones & Passey, 2004; White & Hastings, 2004). For example, higher levels of
perceived helpfulness of social support (i.e., caregivers’ perceptions of the helpfulness of
various sources of support [e.g., spouses, parents, physicians, and social support groups]
available to them) have been found to significantly relate to lower levels of maternal
stress among mothers of children and adolescents with ID (Hassall et al., 2005; White &
Hastings, 2004). Similarly, higher levels of perceived helpfulness of social support were
significantly associated with lower levels of stress among caregivers (i.e., mothers,
fathers, grandparents) of children with various developmental disabilities (i.e.,
developmental delays, ASD, ADHD, cerebral palsy, Down syndrome, and genetic
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disorders) (Jones & Passey, 2004), and higher levels of reported social support were
found to predict both maternal and paternal stress among parents of children with ASD
(Falk et al., 2014).
Notably, some studies have also demonstrated a significant association between
stress (i.e., both parenting and general stress) and PLOC (i.e., total score as well as PC
and CC subscale scores) among mothers of children and adolescents with ID and among
caregivers (i.e., mothers, fathers, grandparents) of children and adolescents with other
developmental disabilities (Falk et al., 2014; Hassall et al., 2005; Jones & Passey, 2004;
Lloyd & Hastings, 2009), and the findings of one study suggest there is a significant
association between social support and PLOC (i.e., total score and PC subscale score)
among this population as well (Hassall et al., 2005). Indeed, a significant concurrent
association was found between more external PLOC (i.e., PC and CC subscale scores)
and higher levels of parenting stress among mothers of children and adolescents with ID
and among caregivers (i.e., mothers, fathers, grandparents) of children with
developmental disabilities (Hassall et al., 2005; Jones & Passey, 2004). Lloyd and
Hastings (2009) found more external PLOC (i.e., total score) to predict higher stress
levels over time among mothers of children and adolescents with ID. Regarding social
support, Hassall et al. (2005) reported a significant concurrent association between higher
levels of social support perceived as helpful by mothers and more internal PLOC (i.e.,
total score and PC subscale score) among mothers of children and adolescents with ID
(Hassall et al., 2005).
The relationship between PLOC, stress, and social support has been examined
simultaneously in a few of the studies discussed above (e.g., Falk et al., 2014; Hassall et
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al., 2005; Jones & Passey, 2004). Whereas several previous studies have found a
significant association between social support and stress (i.e., both parenting and general
stress) within their samples (Falk et al., 2014; White & Hastings, 2004), step-wise
regression analyses revealed that social support fails to predict parental stress when
PLOC (i.e., total score) is added to the regression model (Hassall et al., 2005; Jones &
Passey, 2004). In contrast with these findings, a study focusing solely on caregivers of
youths with ASD found that both social support and PLOC (i.e., total score) emerged as
significant predictors of maternal stress and only social support emerged as a significant
predictor of paternal stress among their sample (Falk et al., 2014). Future studies are
needed to further examine the interplay among these variables (i.e., PLOC, social
support, and stress) and how associations among them may explain the mixed nature of
prior findings. Specifically, social support may interact meaningfully with PLOC and
parenting stress within the context of a more complex theoretical model but may not
necessarily be related to them in a direct manner.
Stress and Social Support as Intermediary Factors in the Relationship Between PLOC
and Depression
The research literature examining social support, PLOC, parental stress, and
depression suggests that these constructs are related in complex and varying ways. To our
knowledge, no study has evaluated models that simultaneously incorporate social
support, PLOC, parental stress, and depression among parents of children and adolescents
with ID. The extant literature provides us with some indication of how these variables
may influence one another, but further research is needed to directly test the intermediary
effects of social support and parenting stress on the relationship between PLOC and
10

parent depression. A model that has evidence of support from prior work but has not yet
been directly tested is moderated mediation. Specifically, PLOC may influence parent
depression through parenting stress (i.e., mediation), and parents’ perceived helpfulness
of social support may impact the magnitude of the relationship between parenting stress
and depression (i.e., moderation). While more external PLOC has failed to demonstrate a
longitudinal relationship with parent depression, it has demonstrated a prospective
relationship with parenting stress (Lloyd & Hastings, 2009). Additionally, general stress
has demonstrated a longitudinal relationship with depression (Pettit, Lewinsohn, Seeley,
Roberts, & Yaroslavsky, 2010). This pattern of associations suggests that parenting stress
may serve as the pathway through which PLOC influences depression and it seems to
make sense theoretically. Indeed, parents who have a more external PLOC may interpret
even minor caregiving challenges (e.g., taking their child to a social setting in which they
are expected to remain quiet or attending therapy sessions) as more stressful if they feel
they have no control over the outcome of these parenting situations. Thus, the link
between PLOC and depression may be explained by this heightened experience of stress
resulting from beliefs that—despite parents’ best efforts—challenging parenting
experiences either cannot be overcome or will not be solved without enduring great
hardship. While more external PLOC leads to increased parenting stress, we theorize that
it is the heightened experience of this stress stemming from more external PLOC that
ultimately determines whether depression emerges among parents of youths with ID.
Prior research has also demonstrated significant associations between social
support and stress (i.e., both parenting and general) among parents of adolescents with
ID, parents of children with ASD (Falk et al., 2014; Hassall et al., 2005; Jones & Passey,
11

2004; White & Hastings, 2004), and parents of typically developing children (Nam,
Wikoff, & Sherraden, 2015) such that higher levels of social support are associated with
lower levels of stress among parents. Thus, social support may dampen the influence of
parenting stress on depression when parents’ needs are met following the emergence of
life challenges. Indeed, several studies have suggested that social support attenuates the
relation between parenting stress and depression among mothers of typically developing
newborns, children, and adolescents (Coburn, Gonzales, Luecken, & Crnic, 2017; Koeske
& Koeske, 1990), and thus, may act in the same manner among parents of children with
ID.
Present Study
Intellectual disability is a lifelong disorder that impacts a significant number of
children in the United States (i.e., roughly 693,946 children). Furthermore, the life
expectancy of individuals with ID has improved drastically, and the majority of longterm support is provided by family caregivers (Braddock, Hemp, & Rizzolo, 2011).
Approximately 71% of children and adults with intellectual disabilities (i.e., about
3,513,224 individuals) in the U.S. reside with and are cared for by family caregivers
(Braddock et al., 2011). Considering the extent of support provided to individuals with ID
by family caregivers, understanding risk and resilience factors among parents of children
with ID has immense value. Insights into the relationships between such factors and
mental health outcomes among this population of parents may help to inform
interventions that aim to equip primary caregivers with the ability to better navigate the
demands of caring for youths with ID.
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Whereas a link has been found between more external PLOC and higher levels of
depression in cross-sectional studies examining parents of typically developing youths
and parents of youths with ID, there is a lack of support for a longitudinal association
between these constructs (Campis et al., 1986; Coyne & Thompson, 2011; Freed &
Tompson, 2011; Lloyd & Hastings, 2009). Therefore, the primary aim of the present
study was to understand in what instances PLOC may lead to depression by examining
factors (i.e., parenting stress and social support) that could explain or impact the strength
of this relationship among parents of children and adolescents with ID. Lloyd and
Hastings (2009) hypothesized that increases in the availability of social support and
decreases in stress over time may have intervened to influence the prospective
relationship between PLOC and depression, and prior work has found evidence to
support significant associations between these factors and PLOC and depression
(Cantwell et al., 2015; Hassall et al., 2005; Jones & Passey, 2004; Mitchell & HauserCram, 2008). In the present study, we hypothesized that parenting stress may mediate the
relationship between PLOC and depression among parents caring for children with ID
(Hypothesis 1; simple mediation; Figures 1 and 2). Indeed, more external PLOC may
contribute to the interpretation of various parenting responsibilities and tasks as more
stressful (i.e., higher levels of perceived parenting stress) which may in turn contribute to
increased levels of depression symptoms. Furthermore, perceived helpfulness of social
support was hypothesized to moderate the relationship between parenting stress and
depression in this model (Hypothesis 2; moderated mediation; Figures 3 and 4), as prior
work indicates that social support may moderate the relationship between parenting stress
and depression among parents of typically developing youths (Coburn et al. 2017;
13

Koeske & Koeske, 1990). Lastly, alternative models (i.e., reverse mediation analyses)
were considered.
Before testing this moderated mediation model, it was imperative to determine
how to best conceptualize and operationalize PLOC. Separate facets of PLOC (PC and
CC subscales) have been found to be the strongest predictors of stress and depression
(Hassall et al., 2005; Jones & Passey, 2004; Lloyd & Hastings, 2009). Thus, we tested
whether PLOC should be included in the model as one unitary factor or as distinct
factors. Specifically, whether the total score of PLOC or specific subscales were more
appropriate for use in the moderated mediation analyses. We accomplished this by
comparing two nested models. The one-factor model assumed that PLOC is unitary with
each item loading onto the general PLOC latent construct. The four-factor model
assumed that the items of the PLOCS-SFR load onto four distinct factors (i.e., PC, CC,
PE, and PR subscales).
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CHAPTER II – Method
Participants
Participants in this study (N = 161) were primary caregivers (male or female) of a
child or adolescent (i.e., between the ages of 5 and 19) with a diagnosis of ID. Of note,
the age range of 5 to 19 years old was chosen in order to compare the findings of this
study to previous research examining related variables of interest (e.g., relationships
between social support, PLOC, stress, and depression; Hassall et al., 2005; Lloyd &
Hastings, 2009). Regarding the inclusion of male caregivers in the sample, fathers’ social
roles are changing and expanding in such a way that many fathers are taking a more
prominent role in raising their children (Hunter, Riggs, & Augoustinos, 2017). Further,
although past studies examining risk factors for depression among caregivers of youths
with ID have predominantly focused on mothers, the increased risk for depression among
both mothers and fathers of youths with ID is well documented (Azeem et al., 2013;
Cantwell et al., 2015; Gallagher, Phillips, Oliver, & Carroll, 2008; Giallo et al., 2015; Hu
et al., 2010). Thus, we felt it was important that fathers were included in the present
study.
To qualify for the study, participants were required to be a resident of the United
States and able to read and write in English. Furthermore, the child with ID was required
to live in the participating primary caregiver’s home. Lastly, participants who reported
their children’s adaptive behaviors to be in the low range (i.e., standard score of 79 or
below) for one or more adaptive behavior domains (i.e., Social, Practical, or Conceptual)
or who reported their children’s adaptive behaviors to be in the below average range (i.e.,
standard score in the 80 to 89 range) across all three domains were included in the present
15

study. Those caregivers with children not meeting this adaptive behavior criteria were
excluded from the study due to the unlikelihood that the target child had an intellectual
disability diagnosis. The adaptive behavior exclusion criteria was determined in
accordance with the diagnostic criteria set forth in the Diagnostic and Statistical Manual
of Mental Disorders, Fifth Edition (American Psychiatric Association, 2013). The ranges
of adaptive behavior scores considered to be low or below average were based on the
guidelines provided in the Adaptive Behavior Assessment System, Third Edition manual
(Harrison & Oakland, 2015). There were no additional exclusionary criteria.
The collected sample consisted of 73 male caregivers and 88 female caregivers.
The majority of respondents self-identified as biological mothers (52.2%) and biological
fathers (40.4%). The remaining respondents self-identified as stepparents (3.7%),
adoptive parents (1.9%), legal guardians (1.2%), and other (0.6%). With regard to the
racial distribution of the sample, the majority of caregivers identified themselves as
White (78.3%). Much smaller percentages of caregivers identified themselves as Black
(13%), American Indian or Alaska Native (1.9%), Asian (2.5%), Multiracial (3.1%), and
other (1.2%). Caregivers ranged in age from 22 to 58 years (M = 36.31, SD = 6.76), and
more than half of respondents were currently married (65.2%) or in a committed, longterm relationship (6.2%). See Table A1 for additional demographic information on
caregivers.
More than half of the target children were male (i.e., 108 males and 53 females),
and children ranged in age from 5 to 19 years (M = 9.78, SD = 3.85). Similar to the racial
distribution of the caregivers comprising the sample, the majority of children were White
(73.3%), and smaller percentages of children were Black (13.7%), American Indian or
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Alaska Native (1.2%), Asian (2.5%), Multiracial (8.7%), and other (.6%). While all
children in the sample were reported to have a diagnosis of ID, 75.8% were reported to
have comorbid psychological diagnoses (e.g., ASD, oppositional defiant disorder,
anxiety), 6.2% were reported to have comorbid medical or genetic diagnoses (e.g., Down
syndrome, cerebral palsy, epilepsy, neurofibromatosis), and 14.9% were reported to have
both psychological and medical comorbid diagnoses (See Table A1). Regarding
impairment in adaptive behavior domains (i.e., Social, Conceptual, and Practical), 27.3%
of children were reported to have impairment in one domain, 17.4% to have impairment
in two domains, 49.7% to have impairment in three domains, and 5.6% to have below
average functioning across all three domains. See Table A1 for additional demographic
information on these target children.
Measures
Demographic Questionnaire
The participating primary caregiver completed a demographic questionnaire,
which provided descriptive information about the sample. This questionnaire asked for
basic information (e.g., race/ethnicity, age, marital status, highest level of education, and
family income) about the child, caregiver, and others living in the household with the
child. The questionnaire also inquired about the child’s prenatal, perinatal, and
developmental history as well as the child’s mental health history.
Adaptive Behavior Assessment System, Third Edition (ABAS-3)
The ABAS-3 is a comprehensive, norm-referenced measure that assesses adaptive
skills needed to engage in self-care, interact with others, and meet environmental
demands across settings (Harrison & Oakland, 2015). The ABAS-3 may be administered
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across the lifespan (i.e., from 0 to 89 years of age) and yields standard scores for three
domains (i.e., Practical, Social, and Conceptual) of adaptive functioning, as well as an
overall General Adaptive Composite. The Practical domain assesses behaviors needed to
manage personal demands and one’s environment (e.g., the home setting), as well as
navigate one’s community; the Social domain assesses behaviors needed to interact with
others in a socially responsible manner and to manage one’s leisure time; while the
Conceptual domain assesses behaviors needed to communicate with others, succeed
academically, and accomplish tasks. The parent form for children between the ages of 5
to 21 years old was used in the present study. The ABAS-3 has previously demonstrated
excellent internal consistency (GAC α’s ranging from .96 to .99 and adaptive domain α’s
ranging from .91 to .98; Harrison & Oakland, 2015), which was replicated in the present
study (GAC α = .99, Practical α = .98, Social α = .96, and Conceptual α = .97).
Parental Locus of Control Scale-Short Form Revised (PLOCS-SFR)
A modified version of the original PLOCS developed by Campis et al. (1986) was
used for the purposes of this study. The modified version of the PLOCS or PLOCS-SFR
(Hassall et al., 2005) retained 24-items of the original 47-item measure where six items
from each subscale (i.e., the PC, CC, PE, and PR subscales) with the highest factor
loadings reported by Campis and colleagues (1986) were selected. Four items were
dropped from each of the PE, PR, and PC subscales, and three items were dropped from
the CC subscale. As recommended by Campis et al. (1986), the FC subscale of the
original PLOCS was dropped due to poor criterion-related validity. Following these
modifications, the internal consistency of the total score was found to be .82 (Hassall et
al., 2005). Furthermore, the PLOCS-SFR demonstrated evidence of concurrent validity,
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as scores on the PLOCS-SFR were significantly and negatively correlated with scores on
a measure of self-esteem within the parenting domain (i.e., Parenting Sense of
Competence Scale; Gibaud-Wallston & Wandersman, 1978) (Hassall et al., 2005).
For the present study, the internal consistency of the PLOCS-SFR total score was
adequate (α = .73). For the PLOCS-SFR subscales, the PE (α = .73) and PR (α = .76)
subscales demonstrated adequate internal consistency, while the internal consistency of
the CC (α = .62) and PC (α = .62) subscales were poor, which is consistent with the
subscale internal consistency reported for the original PLOCS (i.e., PE α = .75, PR α =
.77, CC α = .67, and PC α= .65; Campis et al., 1986). Consequently, four items (i.e., two
from each subscale) were dropped from the CC (i.e., “When I make a mistake with my
child I am usually able to correct it” and “It is easy for me to avoid and function
independently of my child’s attempts to have control over me”) and PC (i.e., “I find that
sometimes my child can get me to do things I really did not want to do” and “I always
feel in control when it comes to my child”) subscales prior to analyses due to the less than
adequate internal consistency of the subscales. Decisions concerning whether items
should be dropped were made by examining item to total statistics where items having
the lowest correlations with the total score of the PLOCS-SFR were removed. Removing
these items brought the internal consistency of the CC and PC subscales into the adequate
range (α = .72 and α = .70, respectively). The internal consistency of the total score
decreased slightly with the removal of these items (α = .71) but remained in the adequate
range.
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Family Support Scale (FSS)
The FSS is an 18-item self-report questionnaire that assesses the availability of
family social support from various resources and parents’ perceptions of the helpfulness
of received social support (Dunst, Jenkins, & Trivette, 1984). The measure provides a
total social support score as well as five subscale scores assessing parents’ perceptions of
social support helpfulness from various sources in their lives (i.e., spouse/partner,
informal kinship, formal kinship, social organizations, and professional services) (Dunst,
Trivette, & Hamby, 1994). The FSS has previously demonstrated adequate internal
consistency (i.e., α = .79) and high test-retest reliability over a one-month period (i.e., r =
.91) (Dunst et al., 1994). The FSS has also demonstrated concurrent validity, as scores on
the FSS were significantly and negatively correlated with scores on a measure of stress
and significantly and positively correlated with scores on a measure of coping (i.e.,
Questionnaire on Resources and Stress) (Dunst et al., 1994). In the present study, the FSS
demonstrated excellent internal consistency (α = .90).
Depression Anxiety and Stress Scales (DASS)
The DASS is a 42-item self-report questionnaire designed to assess negative
emotional symptoms that are indicative of depression, anxiety, and stress (Lovibond &
Lovibond, 1995). Participants rate the extent (i.e., using a 4-point response scale ranging
from “did not apply to me at all” to “applied to me very much, or most of the time”) to
which they have experienced each symptom over the past week. The DASS has
demonstrated high internal consistency across the depression, anxiety, and stress
subscales (i.e., α = .97, .92, and .95 respectively) (Antony, Cox, Enns, Bieling, &
Swinson, 1998). The depression scale, which assesses dysphoria, hopelessness,
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devaluation of life, self-deprecation, lack of interest, anhedonia, and inertia, was used for
the purposes of this study. In addition to high internal consistency (α = .91), the
depression scale has demonstrated good convergent validity with the Beck Depression
Inventory, and good discriminant validity with the Beck Anxiety Inventory (Lovibond &
Lovibond, 1995). Consistent with prior studies, the Depression scale demonstrated high
internal consistency for this study’s sample (α =.97).
Parental Stress Scale (PSS)
The PSS is an 18-item self-report questionnaire designed to assess levels of stress
associated with parenting (Berry & Jones, 1995). Participants are asked to choose
responses on a five-point Likert scale ranging from Strongly Disagree to Strongly Agree.
The PSS has previously demonstrated good internal consistency (α = .83) and test-retest
reliability (i.e., α = .81) over a 6-week period. Furthermore, the PSS has demonstrated
evidence of convergent validity as scores on the PSS are significantly correlated with
scores on the Parental Stress Index (Abidin, 1986; Berry & Jones, 1995). The PSS has
also demonstrated evidence of criterion-related validity of contrasted groups, as the
measure significantly differentiated between the stress associated with mother’s caring
for a clinical group of children (i.e., children receiving services for either
behavioral/emotional difficulties or developmental disabilities) and mother’s caring for a
non-clinical group of children (Berry & Jones, 1995). Consistent with prior findings, the
PSS demonstrated excellent internal consistency (α = .90) in the present study.
Procedure
Amazon’s Mechanical Turk (MTurk) data collection website
(https://www.mturk.com/mturk/welcome) was used to recruit participants and collect
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study data. MTurk is considered to be a desirable data collection option, as this platform
has the ability to reach an ethnically and culturally diverse sample from various
geographical regions. Research suggests that data collected using MTurk is comparable
in both quality and reliability to data collected through more traditional methods
(Buhrmester, Kwang, & Gosling, 2011). Furthermore, a study conducted by Schleider
and Weisz (2015) suggests that MTurk may be used to collect high-quality parent-report
data on various topics of clinical relevance (e.g., parenting stress and parent symptoms).
For the present study, participants were presented with a long consent form
describing the study in detail prior to the completion of any study measures. Participants
who read the consent form and wished to continue with the study selected the appropriate
box at the bottom of the page. Following completion of the consent form, participants
completed the demographic questionnaire, ABAS-3, DASS-42, PLOCS-SFR, FSS and
PSS. As recommended by Meade and Craig (2011), quality assurance checks were
included. Specifically, three quality assurance items that direct the participant to endorse
a specific answer were randomly placed among questionnaire items. Participants who
failed 2 or more quality assurance items did not receive compensation for study
completion, and their data were not used in any study analyses. Additionally, participants
were required to complete 97 percent of the survey in order to receive compensation.
Participants who left more than three percent (i.e., more than twelve questions) of survey
questions unanswered were not compensated, and their survey data were not utilized in
any study analyses. All quality assurance stipulations (i.e., quality assurance checks and
completion percentage requirement) were clearly described in the long consent form that
potential participants read prior to beginning any study procedures. Participants who met
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quality assurance stipulations were given monetary compensation for completion of the
study. Per MTurk recommendations, the amount of participants’ monetary compensation
(i.e., $4.00 for completion of entire survey) was based upon the expected time
commitment for completion of the online survey.
A target sample size of 160 participants was estimated a priori following a power
analysis conducted for each planned data analytic approach (i.e., moderated mediation
models, confirmatory factor analyses). Valid data was acquired from 125 participants
during phase one of data collection, as approximately half (i.e., 50.6%) of the 253
individuals who completed the survey during phase one did not meet inclusion criteria.
Participants were excluded due to a high percentage of unanswered questions (7.5%), the
age of the target child falling outside the required range (9.5%), failed attention checks
(.8%), and highly suspicious data (i.e., highly discrepant demographic data and duplicate
IP addresses; 4.7%). Another 71 participants (i.e., 28.1%) were excluded due to failure to
meet adaptive behavior criteria.
Due to the high percentage of participants not meeting the adaptive behavior
inclusion criteria, procedures for data collection were modified following the approval
from the University’s Institutional Review Board. During phase two of data collection,
the survey was subdivided into two parts. Participants were paid one dollar for
completion of part one and three dollars for completion of part two. In part one,
participants completed the demographic questionnaire and the ABAS-3. Participants
whose target children met the age requirements and adaptive functioning cut-offs were
then invited to complete part two of the survey which consisted of the PSS, DASS, and
PLOCS-SFR. A total of 150 individuals completed part one of the survey, 47 participants
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were invited to part two of the survey, and 36 participants completed part two of the
survey. As in the first phase of data collection, participants were excluded due to a high
percentage of unanswered questions (10.7%), the age of the target child falling outside
the required range (12.7%), highly suspicious data (10%) and failure to meet adaptive
behavior criteria (32.7%). Across both phase one and phase two of data collection, a total
sample of 161 participants was ultimately obtained.
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CHAPTER III - Results
Preliminary Analyses
Prior to conducting analyses, all variables were examined for missing data,
assumptions of normality and linearity, skewness and kurtosis, and univariate and
multivariate outliers. The percentage of missing data for each variable of interest was first
examined. Due to the low percentage of missing data across all study variables (i.e., < 3%
missing data), no further actions were deemed necessary (Meyers et al., 2013). Next,
multivariate and univariate outliers were examined. Mahalanobis distances indicated
three potential multivariate outliers. However, after careful examination of each case,
these data were left unaltered, as they appeared to be genuine observations reflective of
the population of interest. Univariate outliers for the Total Score of the PLOCS-SFR,
Parental Responsibility subscale of the PLOCS-SFR, Child Control subscale of the
PLOCS-SFR, and total score of the Family Support Scale were identified via examination
of boxplots, histograms, and z-score distributions. As outlined in Field (2013), each of
the univariate outliers was addressed by replacing each outlier with the next highest value
that is not an outlier. Study variables were then examined for skewness and kurtosis,
heteroscedasticity, non-linearity, and multicollinearity. All variables met the assumption
of linearity and no multicollinearity was identified among the study variables; however,
skewness, kurtosis, and heteroscedasticity was found. The Depression score of the DASS
was found to be positively skewed and heteroscedastic. The Child Control Subscale of
the PLOCS-SFR and the total score of the PLOCS-SFR were negatively skewed. The
Parental Efficacy Subscale of the PLOCS-SFR and the total score of the Parental Stress
Scale were negatively kurtotic. No transformations of variables violating assumptions of
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normality and homoscedasticity were performed, as the analytical methods used in Mplus
8.1 and the PROCESS macro are considered robust and appropriate for data that violate
these assumptions (Field, 2013; Hayes, 2018; Muthén & Muthén, 1998-2017). Thus, all
analyses for the present study were performed on the raw data.
Next, bivariate correlations (i.e., point-biserial, Pearson, and Spearman’s rho as
appropriate) among all study variables (including potential covariates) were run to
identify variables to be included as covariates within the moderated mediation model.
Furthermore, due to the non-normality of the PLOC, depression, and parenting stress
variables, bootstrapping was conducted to obtain bias corrected confidence intervals for
each correlation coefficient as outlined in Field (2013). Confidence intervals including
zero suggest that the relationship between variables likely does not exist in the
population, while confidence intervals not including zero provide confidence that a
genuine association exists in the population (Field, 2013). Demographic variables
including caregiver relationship status (i.e., married or in a long-term relationship versus
not married); number of children living in the household; family income; and child and
caregiver race, gender, and age were examined as potential covariates. Of these variables,
caregiver relationship status (i.e., coded as 0 = married or in a long-term relationship and
1 = never married) and caregiver gender (i.e., coded as 1 = male and 2 = female) were
identified as covariates to be included in the moderated mediation model because of their
significant associations with perceived helpfulness of social support (i.e., caregiver
relationship status; rpb = -.30, p >.0001) and depression (i.e., caregiver gender; rpb = -.18,
p = .03) . Adaptive behavior (i.e., as measured by the General Adaptive Composite,
Social Domain, Practical Domain, and Conceptual Domain standard scores of the ABAS26

3) was also examined as a potential covariate. No significant associations were found
between adaptive behavior subscale scores and any study variables. See Table A1 to view
descriptive statistics for demographic variables including the identified covariates in the
current sample.
Bivariate correlations and corresponding bias-corrected bootstrap confidence
intervals were run between all main study variables (i.e., parental locus of control,
caregiver depression symptoms, perceived helpfulness of family support, and parenting
stress). As expected, the parental locus of control total score was significantly and
positively correlated with both parenting stress and caregiver depression symptoms, and
parenting stress was significantly and positively correlated with caregiver depression
symptoms. However, perceived helpfulness of family social support was not significantly
associated with the other main study variables (i.e., parental locus of control, parenting
stress, or caregiver symptoms of depression). Descriptive statistics and bivariate
correlations of study variables are presented in Table A2 and Table A3.
Next, bivariate correlations between the PLOCS-SFR subscales and between the
subscales and total score were run due to the lower than expected internal consistency of
the PLOCS-SFR total score. Each subscale of the PLOCS-SFR was significantly and
positively correlated with the total score (i.e., Parent Efficacy, r = .62, p = .01; Parent
Responsibility, r = .28, p = .01; Parent Control r = .80, p = .01; and Child Control, r =
.73, p = .01). Although the relationship was statistically significant, the strength of the
correlation between the Parent Responsibility subscale and the PLOCS-SFR total score
was small in comparison to the correlations between the total score and other subscales.
The Parent Efficacy, Parent Control, and Child Control subscales were each significantly
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correlated with one another in the expected direction (r’s ranged from .34 to .56, p = .01;
See Table A3); however, Parent Responsibility was only negatively correlated with
Parent Efficacy (r = -.30, p = .01). Considering the Parent Responsibility subscale did not
correlate as expected with the other subscales or the PLOCS-SFR total score and prior
studies have found that the Parent Responsibility subscale does not have evidence of
construct and criterion validity whereas the other PLOCS-SFR subscales do (Campis et
al., 1986; Hassall et al., 2005), it appears that this subscale does not adequately tap the
parental locus of control construct. Therefore, PLOC will be measured by means of three
subscales instead of four subscales for the purposes of this study. Of note, once the six
items of the PR subscale and the four identified items of the PC and CC (i.e., two items
from each) subscales were dropped, the internal consistency of the PLOCS-SFR total
score improved (α = .83)
Confirmatory Factor Analyses
MPlus 8.1 (Muthén & Muthén, 1998-2017) software was used to fit a one-factor
model comprised of 14 items from the PLOCS-SFR loading onto a PLOC latent variable
and a three-factor model comprised of a 4-item Parent Control, 4-item Child Control, and
6-item Parent Efficacy latent variables. The MLM estimator was used as it is the most
robust method to handle non-normal data (Muthén & Muthén, 1998-2017). Model fit was
evaluated using the chi-square statistic (p-value > .05 indicates good fit), Tucker-Lewis
Index (TLI value between .8 and .89 indicates adequate fit; > .95 indicates good fit),
Comparative Fit Index (CFI value between .8 and .89 indicates adequate fit; > .9
indicates good fit), and Root Mean Square Error of Approximation (RMSEA value
between .08 to .1 indicates moderate fit; < .08 indicates good fit) (Hu & Bentler, 1999;
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Meyers et al., 2013). A chi-square difference test as well as the Akaike Information
Criterion (AIC) and the Bayesian Information Criterion (BIC) were used to compare the
two models, where a significant chi-square difference test rejects the model with more
degrees of freedom and smaller AIC and BIC values are indicative of a better fitting
model.
The one-factor model of the PLOCS-SFR demonstrated a poor fit to the data, as
evidenced by the resulting fit indices: 2(77) = 246.67, p < .001; CFI = .71; TLI = .65;
and RMSEA = .12. In contrast, the three-factor model demonstrated a moderate fit to the
data, 2(74) = 162.13, p < .001; CFI = .85; TLI = .81; and RMSEA = .09. A chi-square
difference test was used to examine whether the three-factor model outperformed the one
factor model. Results of the chi-square difference test indicated that the three-factor
model was a significantly better fit to the data than the one-factor model, 2(3) = 55.98, p
< .001. Commensurate with the chi-square difference test, both values of the Akaike
Information Criterion and the Bayesian Information Criterion were smaller for the threefactor model than for the one-factor model. Given the three-factor model outperformed
the one-factor model and prior studies have found the parent control and child control
subscales to be the strongest predictors of stress and depression among parents of
children with ID (Hassall et al., 2005; Jones & Passey, 2004; Lloyd & Hastings, 2009),
these two subscales of the PLOCS-SFR were used in the subsequent simple mediation
and moderated mediation analyses.
Primary Analyses
Two simple mediation models (i.e., one for each PLOC subscale) were run using
PROCESS macro model 4 to examine the indirect effect of PLOC on parent depression
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through parenting stress. Two moderated mediation models (i.e., one for each PLOC
subscale) were run using PROCESS macro model 14 to examine the conditional indirect
effect of PLOC on parent depression, with perceived helpfulness of social support
moderating the relationship between the mediator (i.e., parenting stress) and the
consequent (i.e., parent depression). Each PROCESS analysis was conducted using 5,000
bootstrap samples with resampling and a heteroscedastic-consistent standard error
estimator. For the simple mediation analyses, PROCESS produces a point estimate of the
indirect effect along with a percentile bootstrap confidence interval. A point estimate
with a percentile confidence interval not including zero indicates a significant mediation
effect. For the moderated mediation analyses, PROCESS produces an index of moderated
mediation along with a corresponding percentile bootstrap confidence interval. An index
of moderated mediation with a percentile confidence interval not including zero indicates
that the strength of the indirect effect of PLOC on depression through parenting stress is
significantly impacted by perceived helpfulness of social support (i.e., the moderating
variable).
Simple Mediation Analyses
Figure 1 shows the results of the mediation analysis examining the indirect effect
of parents’ beliefs about their ability to control their children’s behaviors (Parent Control
subscale) on parent depression through parenting stress (Model 1). Both the path between
Parent Control and parenting stress (B = 1.81, p < .0001) and the path between parenting
stress and depression (B = .44, p < .0001) were significant. The total effect was also
significant (B = 1.04, p <.0001).The indirect effect was non-inclusive of zero and yielded
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a point estimate of .80 (95% CI [.50, 1.16]), whereas the direct effect of Parent Control
on parent depression was not significant (B = .24, p = .28).

Figure 1. Model 1: Simple Mediation with Parent Control as the Antecedent.
Parent sex and marital status were entered as covariates. Unstandardized regression coefficients (B) are reported. Standard error (SE)
was estimated using a heteroscedasticity consistent standard error estimator. The statistics in brackets show the total effect of PLOC
on parent depression. The statistics in parentheses show the direct effect of PLOC on parent depression, after accounting for the
indirect effect of parenting stress. The indirect effect is depicted above the curved, dashed arrow. N = 161

Figure 2 depicts the results of the mediation analysis examining the indirect effect
of parents’ beliefs that the needs and demands of their children dominate their lives
(Child Control subscale) on parent depression through parenting stress (Model 2). Both
the path between Child Control and parenting stress (B = 1.71, p < .0001) and the path
between parenting stress and depression were significant (B = .47, p < .0001). The total
effect was also significant (B = .85, p = .0002). The indirect effect was non-inclusive of
zero and yielded a point estimate of .80 (95% CI [.46, 1.22]), whereas the direct effect of
Child Control on parent depression was not significant (B = .05, p = .82).
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Figure 2. Model 2: Simple Mediation with Child Control as the Antecedent.
Parent sex and marital status were entered as covariates. Unstandardized regression coefficients (B) are reported. Standard error (SE)
was estimated using a heteroscedasticity consistent standard error estimator. The statistics in brackets show the total effect of PLOC
on parent depression. The statistics in parentheses show the direct effect of PLOC on parent depression, after accounting for the
indirect effect of parenting stress. The indirect effect is depicted above the curved, dashed arrow. N = 161

Moderated Mediation Analyses
Within the mediational models explored above, perceived helpfulness of social
support was examined as a moderator of the pathway from parenting stress to parent
depression (Models 3 and 4; see Figures 3 and 4, respectively). The indirect effect of
PLOC on parent depression was anticipated to be conditional upon perceived helpfulness
of social support, as the strength of the indirect effect was predicted to weaken as
perceived helpfulness of social support increased.
For both models, the obtained index of moderated mediation had a corresponding
percentile bootstrap confidence interval that included zero (Model 3: index = .006, 95%
CI [-.007 to .018]; Model 4: index = .005, 95% CI [-.006, .017]; see Figures 3 and 4,
respectively). Thus, the indirect effect of PLOC on parent depression through parenting
stress is not impacted by parents’ perceived helpfulness of their social support.
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Figure 3. Model 3: Statistical Moderated Mediation Model with Parent Control as the
Antecedent.
Parenting stress is the mediating variable, perceived helpfulness of social support is the moderating variable, and the interaction of PS
and SS is the interaction of the mediator and moderator variables. Parent sex and marital status were entered as covariates.
Unstandardized regression coefficients (B) are reported. Standard error (SE) was estimated using a heteroscedasticity consistent
standard error estimator. The index of moderated mediation (𝑎𝑏3) is reported in parentheses along with the percentile bootstrap
confidence interval. N=161.

33

Figure 4. Model 4: Statistical Moderated Mediation Model with Child Control as the
Antecedent.
Parenting stress is the mediating variable, helpfulness of social support is the moderating variable, and the interaction of PS and SS is
the interaction of the mediator and moderator variables. Parent sex and marital status were entered as covariates. Unstandardized
regression coefficients (B) are reported. Standard error (SE) was estimated using a heteroscedasticity consistent standard error
estimator. The index of moderated mediation (𝑎𝑏3) is reported in parentheses along with its percentile bootstrap confidence interval.
N=161.

Alternative Models
Reverse Mediation Analyses
Several reverse mediation models were examined to bolster our confidence in the
hypothesized mediation models. First, we examined the indirect effect of parent
depression on PLOC through parenting stress (Models 5 and 6; see Figures 5 and 6,
respectively) to gain further evidence of the proposed directionality of the mediation
effect. Second, we examined whether PLOC mediated the relation between parenting
stress and parent depression (Models 7 and 8; see Figures 7 and 8, respectively) to bolster
our confidence in the intermediary role of parenting stress.
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For the two models examining the indirect effect of depression on PLOC through
parenting stress, the indirect effect was non-inclusive of zero (Model 5: B = .08, CI [.05,
.12]; Model 6: B = .09, CI [.04, .14]; see Figures 5 and 6, respectively) and the direct
effect of parent depression on PLOC was not significant. For the two models examining
PLOC as a mediator of the relation between parenting stress and parent depression
(Figures 7 and 8), the indirect effect was inclusive of zero and not considered statistically
significant.

Figure 5. Model 5: Reverse Mediation Model with Parent Control as the Consequent.
Parent sex and marital status were entered as covariates. Unstandardized regression coefficients (B) are reported. Standard error (SE)
was estimated using a heteroscedasticity consistent standard error estimator. The statistics in brackets show the total effect of parent
depression on PLOC. The statistics in parentheses show the direct effect of parent depression on PLOC, after accounting for the
indirect effect of parenting stress. The indirect effect is depicted above the curved, dashed arrow. N = 161.
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Figure 6. Model 6: Reverse Mediation Model with Child Control as the Consequent.
Parent sex and marital status were entered as covariates. Unstandardized regression coefficients (B) are reported. Standard error (SE)
was estimated using a heteroscedasticity consistent standard error estimator. The statistics in brackets show the total effect of parent
depression on PLOC. The statistics in parentheses show the direct effect of parent depression on PLOC, after accounting for the
indirect effect of parenting stress. The indirect effect is depicted above the curved, dashed arrow. N = 161.

Figure 7. Model 7: Reverse Mediation Model with Parent Control as the Mediator.
Parent sex and marital status were entered as covariates. Unstandardized regression coefficients (B) are reported. Standard error (SE)
was estimated using a heteroscedasticity consistent standard error estimator. The statistics in brackets show the total effect of
parenting stress on parent depression. The statistics in parentheses show the direct effect of parenting stress on parent depression, after
accounting for the indirect effect of PLOC. The indirect effect is depicted above the curved, dashed arrow. N = 161.
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Figure 8. Model 8: Reverse Mediation Model with Child Control as the Mediator.
Parent sex and marital status were entered as covariates. Unstandardized regression coefficients (B) are reported. Standard error (SE)
was estimated using a heteroscedasticity consistent standard error estimator. The statistics in brackets show the total effect of
parenting stress on parent depression. The statistics in parentheses show the direct effect of parenting stress on parent depression, after
accounting for the indirect effect of PLOC. The indirect effect is depicted above the curved, dashed arrow. N = 161.

Family Social Support as a Mediator
Lastly, we examined whether PLOC had an indirect effect on parent depression
through perceived helpfulness of social support. Two models, one for each subscale of
PLOC, were run (Models 9 and 10; see Figures 9 and 10, respectively). The indirect
effect for each model was inclusive of zero and not considered to be statistically
significant. As perceived helpfulness of social support did not mediate the relationship
between PLOC and parent depression, a serial mediation model (parent stress & social
support as mediators) was not examined.
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Figure 9. Model 9: Mediation Model with Parent Control and Perceived Helpfulness of
Social Support
Parent sex and marital status were entered as covariates. Unstandardized regression coefficients (B) are reported. Standard error (SE)
was estimated using a heteroscedasticity consistent standard error estimator. The statistics in brackets show the total effect of PLOC
on parent depression. The statistics in parentheses show the direct effect of PLOC on parent depression, after accounting for the
indirect effect of perceived helpfulness of social support. The indirect effect is depicted above the curved, dashed arrow. N = 161.

Figure 10. Model 10: Mediation Model with Child Control and Perceived Helpfulness of
Social Support
Parent sex and marital status were entered as covariates. Unstandardized regression coefficients (B) are reported. Standard error (SE)
was estimated using a heteroscedasticity consistent standard error estimator. The statistics in brackets show the total effect of PLOC
on parent depression. The statistics in parentheses show the direct effect of PLOC on parent depression, after accounting for the
indirect effect of perceived helpfulness of social support. The indirect effect is depicted above the curved, dashed arrow. N = 161.
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CHAPTER IV – Discussion
A considerable proportion of individuals (i.e., 71% of children and adults) with
ID living in the U.S. reside with and are cared for by family caregivers (Braddock et al.,
2011). Prior studies have found a higher rate of depression among caregivers of youths
with ID as compared to caregivers of typically developing youths (Azeem et al., 2013;
Cantwell et al., 2015; Chandravanshi et al., 2017; Gallagher et al., 2008; Giallo et al.,
2015; Hu et al., 2010; Lee, 2013). Indeed, 35.9% of the current sample reported moderate
to very severe levels of depression symptoms on the DASS-42, consistent with rates of
depression (33 to 36%) found in prior studies examining caregivers of youths with ID
(Cantwell et al., 2015; White & Hastings, 2004). A better understanding of the factors
that protect against or increase the risk of depression symptoms among parents of youths
with ID may help inform the provision of mental health services for this subgroup of
parents. Although a concurrent link has been found between more external PLOC and
higher levels of depression among caregivers of youths with ID, there is a lack of support
for a longitudinal association between PLOC and depression (Lloyd & Hastings, 2009),
which suggests that other factors may be intervening in the relationship between these
constructs. Thus, the primary purpose of the present study was to examine factors (i.e.,
parenting stress and parents’ perceived helpfulness of social support) that may influence
the relationship between PLOC and depression among primary caregivers of youths with
ID.
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Simple Mediation Models – Indirect effect of PLOC on depression through parenting
stress
Prior work has found significant interrelationships between PLOC, parenting
stress, and parent depression among caregivers of youths with ID. While PLOC has failed
to demonstrate a prospective relationship with parent depression, parenting stress has
demonstrated prospective relationships with both PLOC and parent depression. Deriving
from this pattern of associations, we hypothesized that PLOC alone may not be sufficient
for the emergence of depression. Rather, parents with more external PLOC may interpret
caregiving challenges as more stressful due to a perceived lack of control over the
outcomes of various parenting situations, and this heightened stress may contribute to the
emergence of depression among this subgroup of parents. Thus, we expected that PLOC
would indirectly affect parent depression through parenting stress among primary
caregivers of youths with ID. The results of our two simple mediational models (with PC
and CC subscales entered into each model separately as a measurement of PLOC)
supported this hypothesis. Reverse mediation models were also explored to obtain
further evidence that PLOC, parenting stress, and depression relate to one another in the
hypothesized manner. The results of these alternative models revealed a bi-directional
relationship between PLOC and depression, as the indirect effect of parent depression on
PLOC through parenting stress was significant. However, the confidence intervals for the
indirect effects of depression on PLOC approached zero and represented a small effect
size (Hayes, 2013) indicating that the indirect effect of PLOC on parent depression is
more robust than the indirect effect of parent depression on PLOC. This finding is not
surprising, as it is consistent with the unified model of depression set forth by Beck and
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Bredemier, (2016). The unified model contends that information processing biases (e.g.,
more external PLOC) and depression exert an influence on one another, as information
processing biases are important risk factors of depression but also are exacerbated by
depression (Beck & Bredemier, 2016). Importantly, the two models examining the
indirect effect of parenting stress on parent depression through PLOC were not
significant, bolstering confidence in the hypothesis that parenting stress functions as an
intermediary mechanism between PLOC and parenting depression.
Moderated Mediation Models
Social support has been previously surmised as a protective factor for depression
among caregivers of youths with ID and among caregivers of youths with developmental
disorders that are highly comorbid with ID (Cantwell et al., 2015; Falk et al., 2014; White
& Hastings, 2004). Several studies have suggested that social support attenuates the
relationship between parenting stress and depression among mothers of typically
developing newborns, children, and adolescents ( Coburn, Gonzales, Luecken, & Crnic,
2017; Koeske & Koeske, 1990). We posited that social support may similarly weaken the
impact of parenting stress on depression among parents of youths with ID. Specifically, it
was expected that caregivers’ perceptions of the helpfulness of their social support would
moderate the pathway between parenting stress and depression in the previously
discussed simple mediation models, such that the strength of the indirect effect of PLOC
on parent depression would decrease as perceived helpfulness of social support increased.
However, the results of the moderated mediation analyses did not support this hypothesis.
Surprisingly, we also did not find a significant and negative correlation between
perceived helpfulness of social support and parent depression, PLOC or parenting stress,
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which is inconsistent with what has been found in previous studies (Cantwell et al., 2015;
Falk et al., 2014; White & Hastings, 2004). Perhaps methodological differences may
explain why social support did not significantly correlate with study variables as expected
and did not moderate the pathway between parenting stress and depression. First, there
seems to be a wide variety in the type of social support scales used and the facets of
social support assessed by these measures across studies. Importantly, measures used in
prior studies assessed types of social support available to parents (e.g., practical support,
emotional support, and economic support), whereas the Family Support Scale (FSS), used
for the purposes of this study, taps parents’ perceived helpfulness of various sources
(e.g., spouse, parents, physician, and support groups) of social support. It seems that a
measure with subscales differentiating between the types of social support available to
parents may have been more informative, as Cantwell and colleagues (2015) found that
emotional support had the strongest association with caregiver depression. Second, there
were notable differences in the composition of samples across studies. For example,
White and Hastings (2004) assessed perceived helpfulness of social support in a sample
that was much more restrictive with respect to age and diagnosis than that of the present
study (i.e., including only adolescents aged 13 to 19 years old with moderate to severe
intellectual disability) and our more inclusive sample may correspond to differences in
how subgroups within the sample, based on their child’s age or severity of disability, may
conceptualize their social support.
Perhaps caregivers of adolescents with more severe forms of ID are readily
referred to a greater variety of services from an early age, are proactive in accessing
resources for both their children and themselves (e.g., day services, respite care, and
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support groups), or have received a considerable amount of psychoeducation regarding
what types of support may be most beneficial to their mental well-being. As a result, this
subgroup of caregivers may have a more complete understanding of what comprises
social support as a result of their entrenchment in the disability culture for a longer period
of time. On the other hand, parents of younger children and of youths with milder forms
of ID may not yet be as readily familiar with the various types of social support that are
available to them. Thus, the lack of significant associations among social support and the
other study variables (i.e., PLOC, parenting stress, and parent depression) may be
explained by differences in the way subgroups of caregivers within the present sample
conceptualize social support. Some caregivers may be reporting higher perceived
helpfulness of social support, while caregivers who are not considering the entire array of
contributions that can be made by sources of support may be reporting much lower
levels. These differences in reporting may wash out the moderating effect of social
support in the present sample. In future studies with similarly inclusive samples, it would
be prudent to use a measure of social support that primes parents to consider the types of
support (e.g., economic, emotional, or practical) they receive by means of targeted
questions. Additionally, assessing the types of support that have the greatest impact for a
more representative sample of these caregivers would help to inform which type of
support to target through preventive efforts to increase caregivers’ resilience when
encountering parenting stress. Lastly, it is possible that our study was underpowered for
examination of these more complex moderated mediation models, which may explain the
lack of support for moderated mediation.
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Overall, the results of the present study indicate parenting stress plays an
intermediary role in the relationship between PLOC and depression among caregivers of
youths with ID, while social support does not. Thus, fluctuations in parenting stress may
explain why prior studies have failed to find a prospective association between PLOC
and depression. The timing of assessment for these constructs, especially for parenting
stress, may play a large role in whether or not a significant relationship between PLOC
and depression is found over time.
Clinical Implications
The finding that parenting stress plays an intermediary role in the pathway from
external PLOC to symptoms of depression among primary caregivers of youths with ID
suggests that parenting stress should be preventively managed to avoid the emergence of
depression symptoms. Primary care physicians working directly with caregivers of
youths with ID should continually monitor caregivers for the emergence or exacerbation
of parenting stress and depression symptoms. If a new stressor or initial signs of
depression emerge, referral to a mental health care specialist is recommended for the
provision of evidence-based therapy. Importantly, providing primary care physicians with
psychoeducation regarding risk factors (e.g., PLOC and parenting stress) for depression
and how to make appropriate referrals is crucial in better serving this subgroup of
caregivers. Furthermore, training in the use of effective stress management techniques
(e.g., diaphragmatic breathing, mindfulness-based stress reduction, and progressive
muscle relaxation), behavioral activation (i.e., scheduling of enjoyable activities that
align with a person’s values) and maintenance of vital self-care practices may help curb
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the development of depression and should be routinely offered to all caregivers of these
youths.
Given that a more external PLOC seems to contribute to a heightened experience
of parenting stress among caregivers of youths with ID, equipping caregivers who are
identified as having this type of cognitive bias with effective tools to restructure their
thought patterns would be a worthwhile therapeutic endeavor. Cognitive behavior therapy
(CBT) would likely be helpful in this pursuit, as it is a well-supported treatment that has
been shown to effectively address symptoms of stress and depression (Cristea et al.,
2015; Tolin, 2010). CBT targets cognitive biases and aims to help individuals develop
more helpful and accurate beliefs, making this intervention ideal for parents who believe
they have little or no control over outcomes in most parenting situations. Considering
caregivers will undoubtedly encounter stressful parenting situations that are largely
beyond their control, effective cognitive restructuring strategies may allow for a more
realistic assessment of the degree to which these situations can be modified. Learning to
accurately evaluate such problematic situations, weigh viable solutions, and select an
appropriate course of action (i.e., structured problem solving) is often a component of
CBT. As caregivers learn to more accurately and systematically evaluate problematic
situations encountered in the parenting role, they may become more skilled in selecting
problem-focused solutions (i.e., resolving stressful situations) or emotion-focused
solutions (i.e., managing emotional distress due to stressful situations that cannot be
modified).
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Strengths and Limitations
The present study has several strengths that are worthy of highlighting. First, our
study examines a more balanced ratio of mothers to fathers (i.e., 40% and 52% of the
sample, respectively) than most previous studies examining PLOC, parenting stress, and
depression among caregivers of youths with ID. This more inclusive sample enhances the
generalizability of our results. Second, we tested several alternative models, which
enhanced our confidence in the finding that parenting stress is a mechanism through
which PLOC leads to depression. Third, we sought to examine clinically relevant
variables (i.e., PLOC, parenting stress) that are potentially malleable to treatment (Cristea
et al., 2015; Tolin, 2010). Finally, we used a psychometrically sound and thoroughly
researched measure of adaptive behavior (i.e., ABAS-3) to screen study participants and
increase the likelihood that only those caregivers belonging to the intended population
were included in the study.
Despite these strengths, some limitations should be considered. First, the measure
used to assess PLOC (i.e., PLOCS-SFR) is not as psychometrically sound as originally
reported and does not seem to tap this construct in an optimal manner. Hassall and
colleagues (2005) reported good internal consistency for the total score of the PLOCSSFR (alpha coefficient of .82 for the total scale), but a more thorough examination of the
measure revealed internal consistencies ranging from poor (i.e., PC and CC subscales) to
adequate (i.e., PE and PR) for each of the subscales. Furthermore, the PR subscale does
not seem to tap the construct of PLOC, as it was not correlated as expected with the total
score or with the other subscales comprising this measure. Second, the present study is
cross-sectional in design rather than longitudinal. Our findings point toward parenting
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stress as an intermediary mechanism between PLOC and depression among caregivers of
youths with ID, but interpretations regarding the directionality of the associations among
these constructs cannot be confirmed by our results. Third, due to the nature of online
data collection, the intellectual disability status of children in this sample could not be
verified. However, this limitation was mitigated by using ABAS-3 cut-off scores to
exclude participants whose children likely did not have a diagnosis of intellectual
disability.
Future Directions
Replication of the present study’s findings is needed, as we know of no other
study examining the mediating role of parenting stress in the relation between PLOC and
parent depression among primary caregivers of youths with ID. Future studies aiming to
replicate our findings should conduct in-person data collection, which would allow for
the verification of an ID diagnosis by means of cognitive tests and adaptive behavior
interviews. Additionally, longitudinal studies are needed to examine prospective
associations among these constructs and to inform conclusions regarding the
directionality of the indirect effects observed in the present study. Given that parenting
stress is likely to wax and wane over time, studies using research methods that are able to
assess change in parenting stress are needed. For example, assessing parenting stress at
more frequent time intervals and modeling that growth over time (e.g., latent growth
curve models) would be highly informative.
Studies with larger sample sizes are also needed to examine if the uncovered
relationship between PLOC, parenting stress, and parent depression holds across various
subgroups of caregivers (i.e., parents of youths with and without an ASD comorbid
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diagnosis; female versus male primary caregivers). For instance, prior studies have found
differences in the levels of parenting stress endorsed by parents of children diagnosed
with distinct types of disabilities that frequently co-occur with intellectual disability.
Specifically, parents of children diagnosed with ASD often report higher levels of
parenting stress than parents of children diagnosed with other types of disabilities such as
Down syndrome or cerebral palsy (Dabrowska & Pisula, 2010; Estes et al., 2009; Hayes
& Watson, 2013), so a logical progression from the current study would be to determine
whether the indirect effect of PLOC on depression through parenting stress differs
meaningfully between caregivers in these groups. Similarly, gender differences in
depression are well documented with women having increased levels of depression
relative to men (Nolen-Hoeksema, 2001). Future studies examining whether the indirect
effect of PLOC on parent depression through parenting stress differs between mothers
and fathers acting as primary caregivers would be highly informative. For instance,
specific facets of PLOC (e.g., PC versus CC) might be more predictive of stress for one
gender versus another, and this information could be useful in understanding the precise
types of beliefs to target or skills to build during interventions with caregivers.
Lastly, our results indicate PLOC, as measured by the PLOCS-SFR, is best
conceptualized as a three-factor construct comprised of the Parent Efficacy, Parent
Control, and Child Control subscales. Future studies using this scale should focus on
these facets of PLOC and more work is needed to develop a psychometrically sound
measure of PLOC.
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Conclusion
The aim of the present study was to identify factors that may explain why a
longitudinal relationship between PLOC and depression among caregivers of youths with
ID is not always found. Our findings suggest parenting stress plays an intermediary role
in the relationship between PLOC and parent depression, and, given that levels of
parenting stress are likely to wax and wane over time, a prospective relationship between
PLOC and parent depression may not be observed if at the time of assessment stress
levels are especially low. Considering the link between PLOC and parent depression
seems to be dependent upon parenting stress, preventive efforts and interventions should
focus on alleviating this particular risk factor of depression among this subgroup of
caregivers. Future studies are needed to further explore other parent, child and
environmental factors that may influence caregivers’ parenting stress; and PLOC,
parenting stress, and parent depression should be examined longitudinally to understand
how these complex relationships may change over time.
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APPENDIX A – Figures and Tables
Table A1. Sample Descriptives
N
Child Age in Years
5–8
70
9 – 16
75
17 – 19
16
Child Sex
Male
108
Female
53
Child Race
White
118
Black
22
American Indian or Alaska Native
2
Asian
4
Multiracial
14
Other
1
Comorbid Psychological Diagnosis
Autism Spectrum Disorder
72
Learning Disability
65
Attention-Deficit/Hyperactivity Disorder 54
Anxiety
43
Depression
17
Oppositional Defiant Disorder
7
Conduct Disorder
5
Comorbid Medical Diagnosis
Down Syndrome
11
Hearing Impairment
11
Vision Impairment
7
Chronic Medical Condition
5
ABAS-3 Standard Scores
Conceptual Domain
Social Domain
Practical Domain
General Adaptive Composite
-

50

% of sample Mean

SD

9.78

3.85

-

-

-

-

-

-

-

-

73.27
72.13
73.62
70.99

11.84
10.90
12.02
10.82

43.5
46.6
9.9
67.1
32.9
73.3
13.7
1.2
2.5
8.7
.6
44.7
40.4
33.5
26.7
10.6
4.3
3.1
6.8
6.8
4.3
3.1
-

Table A1 (continued).

Adaptive Behavior Impairment
One impaired domain
Two impaired domains
Three impaired domains
Below average across domains
Lowest Domain Score Below 70
Lowest Domain Score 70 – 79
Lowest Domain Score 80 – 89
Caregiver Age in Years
22-30
31-40
41-50
51-58
Caregiver Sex
Male
Female
Caregiver Race
White
Black
American Indian or Alaska Native
Asian
Multiracial
Other
Caregiver Marital Status
Married
Separated
Divorced
Widowed
NM: Living alone
NM: Living with a partner
NM: Committed, Long-Term
Relationship
Family Income
< $10,000
$10,000 - $19,999
$20,000 - $29,999
$30,000 - $39,999
$40,000 - $49,999
$50,000 - $74,999
$75,000 -$99,999
$100,000 and above
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N

% of
sample

Mean

SD

44
28
80
9
90
62
9

27.3
17.4
49.7
5.6
55
38.5
5.6

36.31

6.76

29
96
30
5

18.0
59.6
18.6
3.1

73
88

45.3
54.7

-

-

126
21
3
4
5
2

78.3
13.0
1.9
2.5
3.1
1.2

-

-

105
5
13
3
13
12
10

65.2
3.1
8.1
1.9
8.1
7.5
6.2

-

-

1
5
15
20
27
45
22
26

.6
3.1
9.3
12.4
16.8
28.0
13.7
16.1

-

-

Table A1 (continued).

Caregiver Relation to Child
Biological Mother
Biological Father
Stepparent
Adoptive Parent
Legal Guardian (e.g., foster parent)
Other

N

% of
sample

84
65
6
3
2
1

52.2
40.4
3.7
1.9
1.2
.6

Mean

SD

-

-

Note. SD = standard deviation. Percentages do not total 100% when data are missing. NM = never married.

Table A2. Descriptive statistics of variables of interest
Mean

SD

66.68

9.74

41

90

14.78

4.35

6

23

PLOCS-SFR Parent Responsibility 17.18

4.35

6

28

PLOCS-SFR Parent Control

18.45

3.93

9

27

PLOCS-SFR Child Control

16.27

3.71

6

25

FSS total score

41.96 16.75

2

80

PSS total score

43.13 12.15

18

74

DASS Depression

9.87

0

40

PLOCS-SFR total score
PLOCS-SFR Parent Efficacy

52

10.12

Minimum Maximum

Table A3. Correlations among variables of interest
1

2

3

4

5

6

7

1. PLOCS-SFR TS
2. PLOCS-SFR PE

.62**

3. PLOCS-SFR PR

.28** -.30**

4. PLOCS-SFR PC

.80**

.43**

-.03

5. PLOCS-SFR CC

.73**

.34**

-.07

6. FSS

-.07

.18*

-.32** -.01

7. PSS

.62** .43**

8. DASS Depression .39** .47**

.56**
-.02

.03

.52** .52** -.12

-.16*

.32** .32** .09

.58**

Note. Boldface indicates significant correlations. TS is total score. PE is Parental Efficacy subscale. PR is Parent Responsibility
subscale. PC is Parental Control subscale. CC is Child Control subscale.
p > .05 *; p > .01 **

Table A4. Fit Statistics of CFAs

2
PLOCS-SFR: One Factor Model

246.67(77)

p

TLI CFI RMSEA

< .0001 .65

.71

.12

PLOCS-SFR: Three Factor Model 162.13 (74) < .0001 .81

.85

.09
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Modified One-Factor CFA Model
Assumes that the items of the PLOCS-SFR load onto the overarching construct of PLOC. Items of the Parent Responsibility subscale,
as well as select items of the Parent Control subscale (i.e., items 2 and 15) and the Child Control subscale (i.e., items 1 and 20) have
been removed from this model. Standardized parameter estimates are reported. Values to the right of arrows descending from circles
are residual variances. Values to the right of arrows ascending from the oval are factor loadings.
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Three-Factor CFA Model
Assumes that the items of the PLOCS-SFR load onto three distinct factors (i.e., PC, CC, and PE subscales). Standardized parameter
estimates are reported. Values to the right of arrows descending from circles are residual variances. Values to the right of arrows
ascending from ovals are factor loadings.
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